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© Image forming apparatus. 

© A recording apparatus comprises a recording 
unit for recording information onto a recording me- 
dium, a feeder for feeding the recording medium to 
the recording unit, a detector between the recording 
unit and the feeder for detecting the recording me- 
dium being fed, and a controller for inhibiting the 



recording operation of the recording unit when the 
detector detects the recording medium before the 
elapse of a predetermined period of time from the 
start of the feeding operation of the feeder. 
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IMAGE FORMING APPARATUS 



BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to an image for- 
ming apparatus for forming an image onto a re- 
cording medium which is conveyed. 



Related Background Art 

Hitherto, such a kind of apparatus has widely 
been spread as an output apparatus of an OA 
apparatus. 

In general, such a kind of apparatus mainly 
comprises: a feed processing section for feeding a 
recording medium into the apparatus; a paper feed 
processing section for feeding the recording me- 
dium which was fed from the feed processing 
section to an image forming processing section; a 
developing processing section for developing an 
electrostatic latent image formed in the image for- 
ming processing section; a transfer processing sec- 
tion for transferring the image developed by the 
developing processing section onto the recording 
medium; a fixing processing section for executing a 
fixing processing to the recording medium whose 
transfer processing was completed; and the like. 

On the other hand, in many cases, the paper 
feed processing section and the image forming 
processing section execute some synchronization 
matching processing to synchronize the image writ- 
ing timing. Hitherto, the start of the driving of a 
paper feed roller called a resist roller or the time to 
open a resist shutter is performed synchronously 
with the start of the writing of an image 
(synchronization in the sub scanning direction). 

As mentioned above, in the conventional image 
forming apparatus, since the synchronization 
matching in the sub scanning direction is executed 
by the resist roller or the like, a paper feeding 
mechanism of the apparatus becomes complicated 
and the costs increase. 

On the other hand, since the synchronization 
matching in the sub scanning direction by the 
resist roller or the like is performed by certainly 
once stopping the recording medium which was 
fed, there are problems such that the paper feeding 
interval of the recording medium cannot be re- 
duced, it is difficult to improve a throughput, and 
the like. 



It is an object of the present invention to pro- 
vide an image forming apparatus which can ex- 
ecute the synchronization matching between the 
paper feed of a recording medium and the image 
5 formation without using resist means such as a 
resist roller or the like. 

Another object of the invention is to provide an 
image forming apparatus which can solve various 
problems which occur in the case where the resist 
io means such as a resist roller or the like is not 
used. 

Still another object of the invention is to pro- 
vide an image forming apparatus in which the 
apparatus can be miniaturized and a throughput 
is can be improved. 

The above and other objects and features of 
the present invention will become apparent from 
the following detailed description and the appended 
claims with reference to the accompanying draw- 
20 ings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

25 Fig. 1 is a cross sectional constructional dia- 
gram for explaining a construction of an image 
forming apparatus showing an embodiment of 
the invention; 

Fig. 2 is an enlarged cross sectional diagram of 
30 the main section for explaining an arrangement 
construction of a paper feed sensor shown in 
. Fig. 1; 

Fig. 3 is a control block diagram for explaining a 
construction of a controller section shown in Fig. 
35 1; 

Fig. 4 is a timing chart for explaining the image 
sequence timing in the image forming apparatus 
according to the invention; 
Fig. 5 is a timing chart for explaining the image 
40 sequence timing in an abnormal paper feeding 
state in the image forming apparatus according 
to the invention; 

Fig. 6 is a timing chart for explaining the image 
sequence timing in another abnormal paper 
45 feeding state in the image forming apparatus 
according to the invention; and 
Fig. 7 is a flowchart for explaining an example of 
the image forming sequence in the image for- 
ming apparatus according to the invention. 

50 

DETAILED DESCRIPTION OF PREFERRED EM- 
BODIMENTS 



SUMMARY OF THE INVENTION 



Fig. 1 is a cross sectional constructional dia- 
gram for explaining a construction of an image 
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forming apparatus showing an embodiment of the 
resent invention. Reference numeral 1 denotes a 
paper feed tray. A set recording paper P as a 
recording medium is put onto the paper feed tray 
1. Reference numeral 2 indicates a paper feed 
roller for feeding the recording papers P on the 
tray 1 one by one by driving a paper feed solenoid 
(not shown); 3 denotes a paper feed pad for press- 
ing the recording paper P which was fed; and 4 a 
roller pad which is come into pressure contact with 
the recording paper P and presses by the rotation 
of the paper feed roller 2. 

Reference numeral 5 denotes a paper feed 
sensor as paper sensing means for sensing the 
arrival of, e.g., a front edge of the recording paper 
P which was fed and for outputting a paper sensing 
signal PFSNS to a CPU, which will be explained 
hereinlater. Reference numeral 6 indicates a photo 
sensitive material. A laser beam which was modu- 
lated on the basis of image information is scanned 
onto the photo sensitive material 6 by an optical 
unit 8 as latent image forming means. Reference 
numeral 7 indicates a charging roller for uniformly 
charging the photo sensitive material 6. 

Reference numeral 9 denotes a developing roll- 
er for developing a latent image on the photo 
sensitive material 6 into a toner image; 10 indicates 
a transfer roller for transferring the toner image 
developed on the photo sensitive material 6 onto 
the recording paper P which was fed; 11a dis- 
charge roller for discharging the recording paper P 
onto a discharge tray 12; 17 a fixing unit which is 
constructed by a heating roller 16 that is heated by 
a fixing heater 14 and a pressing roller 15 and 
which thermally presses and fixes the toner image 
transferred to the recording paper P; and 13 a front 
door. CONT denotes a controller section compris- 
ing a video controller, which will be explained 
hereinlater, a CPU, a light amount adjusting circuit 
(APC). and the like. 

Fig. 2 is an enlarged cross sectional view of 
the main section for explaining an arrangement 
construction of the paper feed sensor 5 shown in 
Fig. 1 . The same parts and components as those 
shown in Fig. 1 are designated by the same refer- 
ence numerals. 

In the diagram, li denotes a moving distance 
of the photo sensitive material 6 from a position 
(latent image forming start position) Oi on the 
photo sensitive material 6 at which a laser beam is 
scanned to a position O2 at which a toner image is 
transferred onto the recording paper P by the 
transfer roller 10. l 2 denotes a conveyance dis- 
tance of the recording paper P from the transfer 
position (position 0 2 ) to the paper feed sensor 5. In 
the embodiment, the conveyance distance 1 2 is 
equal to or longer than the moving distance ti (£2 
£ It). 1 3 indicates a moving distance of the photo 



sensitive material 6 from the position O1 on the 
photo sensitive material 6 at which the laser beam 
is scanned to a position at which the latent image 
is developed into the toner image by the develop- 

5 ing roller 9. As mentioned above, the paper feed 
sensor 5 detects whether the recording paper P fed 
from the paper feed roller 2 has reached a pre- 
determined position or not. The sensor 5 is ar- 
ranged at a predetermined upstream position away 

10 from the position 0 2 by the moving distance t 2 
which is equal to or longer than the moving dis- 
tance li (which satisfies the relation such that the 
conveyance distance l 2 £ the moving distance ii). 
Fig. 3 is a control block diagram for explaining 

15 a construction of the control section CONT shown 
in Fig. 1. Reference numeral 18 denotes a video 
controller having a memory to develop code data 
sent from a host computer or the like into pixel 
data (hereinafter, referred to as video data) and the 

20 like. 

Reference numeral 19 indicates a CPU to in- 
tegratedly control each section of the image for- 
ming apparatus on the basis of control programs 
stored in an ROM or the like (not shown). 

25 Reference numeral 20 denotes a gate circuit to 
form an image signal VDO to control the light- 
on/light-off of a semiconductor laser LD on the 
basis of a video signal VIDEO at a high (H) level or 
a low (L) level based on the video data from the 

30 controller 18, a laser ON signal LON (forced light- 
on signal) which is sent from the CPU 19, and a 
mask signal TOPER to mask so as not to light on a 
laser (semiconductor laser) LD even if the video 
signal VIDEO was sent in an area other than a print 

35 area. Reference numeral 21 denotes a D/A con- 
verter to D/A convert a parallel signal APCO which 
was set by the CPU 19 to control a light amount of 
the laser LD. 

Reference numeral 22 denotes an amplifier to 

40 amplify an analog; output from the D/A converter 
21. Reference numeral 23 indicates a drive circuit 
to light on/off the laser LD on the basis of the 
image signal VDO from the gate circuit 20. A drive 
current in the light-on state of the laser LD is 

45 controlled by an output of the amplifier 22. Refer- 
ence numeral 24 denotes an amplifier to amplify an 
output of a photo diode PD corresponding to the 
light amount of the laser LD; 25 indicates an A/D 
converter to convert a light amount output from the 

50 amplifier 24 into a parallel signal APCI; and 26 a 
high voltage unit to apply high voltages to the 
charging roller 7, developing roller 9, and transfer 
roller 10 in accordance with a signal from the CPU 
19. 

55 In the image forming apparatus constructed as 

mentioned above, when the feeding operation of 
the recording paper P is started by the paper feed 
roller 2 at a predetermined speed to the transfer 
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roller 10 and the paper feed sensor 5 detects the 
arrival of the recording paper P at a predetermined 
position and outputs the signal PFSNS, the CPU 19 
receives it and generates an image write timing 
signal TOP in the sub scanning direction to the 
photo sensitive material 6. Synchronously with the 
image write timing signal TOP in the sub scanning 
direction, the CPU 19 controls the driving of the 
optical unit as latent image forming means, thereby 
enabling an image to be recorded at a predeter- 
mined position of the recording paper P which is 
fed without being stopped. 

Practically speaking, when the controller 18 
develops the code data from the host computer to 
the video data and sends a print command to the 
CPU 19, the CPU 19 checks an internal tempera- 
ture of the fixing device 17, a rotational speed of 
the rotary polygon mirror 8 in the optical unit, and 
the like. After the apparatus was set into the print- 
able state, the CPU 19 sets a solenoid signal 
PFDRV to instruct the actuation of a paper feed 
solenoid (not shown) to the H level for, e.g., two 
seconds , thereby feeding the recording paper P 
on the paper feed tray 1. The CPU 19 also controls 
the high voltage unit to apply high voltages to the 
charging roller 7, developing roller 9, and transfer 
roller 10 and the light amount adjusting circuit 
(APC) of the semiconductor laser LD at timings, 
which will be explained hereinlater. When the front 
edge of the paper is detected by the paper sensing 
signal PFSNS from the paper feed sensor 5, the 
CPU 19 sets the image write timing signal TOP in 
the sub scanning direction to match the synchro- 
nization in the sub scanning direction to the con- 
troller 18 to the H level for one second after the 
elapse of a predetermined time (I2 - 1 1 )/recording 
paper conveying speed v and also sets the mask 
signal TOPER to the L level, thereby releasing the 
mask of the video signal VIDEO. The controller 18 
sends the video signal VIDEO synchronously with 
that the image write timing signal TOP in the sub 
scanning direction is set to the H level. On the 
basis of the video signal VIDEO transmitted as 
mentioned above, the drive circuit 23 lights on/off 
the semiconductor laser LD and scans the laser 
beam onto the photo sensitive material 6 by the 
rotary polygon mirror 8. thereby forming an electro- 
static latent image. The electrostatic latent image 
formed as mentioned above is developed to a 
toner image by the developing roller 9 and trans- 
ferred to the recording paper P by the transfer 
roller 10. The transferred toner image is heated 
and pressed and fixed onto the recording paper P 
by the fixing unit 17. After that, the paper is dis- 
charged onto the discharge tray 12 by the driving 
of the discharge roller 1 1 . 

The operation of the high voltage unit 26 and 
the APC operation of the semiconductor laser LD in 



a normal feeding state of the recording paper P 
according to the image forming apparatus of the 
invention will now be described with reference to 
Fig. 4. 

5 Fig. 4 is a timing chart for explaining the image 

sequence timing in the image forming apparatus 
according to the invention. 

As will te understood from the diagram, the 
solenoid signal PFDRV is a control signal of the 

10 paper feed solenoid (not shown). When the sole- 
noid signal PFDRV is at the H level, the paper feed 
solenoid is driven and the feeding operation of the 
recording paper P on the paper feed tray 1 is 
started by the paper feed roller 2. The paper sens- 

15 ing signal PFSNS is a signal which is input from 
the paper feed sensor 5 to the CPU 19. The L-level 
paper sensing signal PFSNS indicates the absence 
of the paper. The H-level signal PFSNS indicates 
the presence of the paper. The image write timing 

20 signal TOP in the sub scanning direction is a sync 
signal in the sub scanning direction and is sent 
from the CPU 19 to the controller 18. The H-level 
mask signal TOPER indicates the effective state of 
the mask. The L-level mask signal TOPER in- 

25 dicates the ineffective state of the mask. The laser 
ON signal LON is a forced light-on signal. The L- 
level laser ON signal LON indicates the laser light- 
off state. The H-level laser ON signal LON in- 
dicates the laser light-on state. The video signal 

30 VIDEO is an output signal from the controller 19. 
When the video data indicates white, the video 
signal VIDEO is set to the L level. When the video 
data indicates black, the video signal VIDEO is set 
to the H level and the laser light-on state is set. A 

35 primary charging system signal (primary signal) is 
a high voltage signal to control high voltages which 
are applied to the charging roller 7 and transfer 
roller 1 0. When the primary charging system 
(primary signal) is at the L level, the high voltages 

40 are not applied. When it is at the H level, the high 
voltages are applied. 

A developing system signal (development sig- 
nal) is a signal to control the high voltage which is 
applied to the developing roller 9. When the devel- 

45 oping system (development signal) is at the L level, 
the high voltage is not applied. When it is at the H 
level, the high voltage is applied. 

A transfer system signal (transfer signal) is a 
signal to switch the polarity of the high voltage 

50 which is applied to the transfer roller 10. When the 
primary signal is at the H level and the high voltage 
is applied to the transfer roller 10, the polarity of 
the high voltage is set to a plus value when the 
transfer system (transfer signal) is at the H level. 

55 The polarity is set to a minus value when the 
transfer signal is at the L level. 

A time ti indicates a period of time from the 
start of the paper feeding operation until the front 
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edge of the recording paper P arrives at the paper 
feed sensor 5. A time t2 corresponds to a period of 
time from the timing when the front edge of the 
recording paper P reached the paper feed sensor 5 
until the image write timing signal TOP in the sub 
scanning direction is sent or a period of time until 
the image mask is released by setting the mask 
signal TOPER to the L level. In the embodiment, 
the time t2 is unconditionally defined by (I2 - lih 
recording paper conveying speed v. 

A time t3 is a period of time from the start of 
the paper feeding operation until the start of the 
forced light-on of the semiconductor laser LD for 
the laser APC. A time U corresponds to a period of 
time when the semiconductor laser LD is forcedly 
lit on for the APC of the laser LD. The CPU 19 
increases or decreases a value of digital data 
APCO so that the digital data APCI from the photo 
diode PD is set to the specified value (value when 
the light amount of the semiconductor laser LD was 
equal to the specified light amount) for the period 
of time U, thereby controlling a current which is 
supplied to the laser LD. 

A time ts is a period of time from the start of 
the laser APC until the latent image stops the 
supply of the high voltage to the developing roller 
10 so as not to develop a belt-like electrostatic 
latent image which is formed on the photo sensitive 
material 6 by forcedly lighting on the semiconduc- 
tor laser LD. In the embodiment, ts is set to 13/v. A 
time U corresponds to a stop period of time of the 
supply of the high voltage to the developing roller 
10. A time t7 is a period of time from the timing 
when the front edge of the recording paper P 
reached the paper feed sensor 5 until the polarity 
of the high voltage which is applied to the transfer 
roller 10 is switched from the minus value to the 
plus value until the recording paper P reaches the 
transfer roller 10. When the recording paper P is 
set to the transfer roller 10, since the toner image 
is transferred to the recording paper P, the high 
voltage is set to the plus polarity. When the record- 
ing paper P is not set to the transfer roller 10, the 
high voltage is set to the minus polarity to return 
the dirt of the toner remaining on the transfer roller 
10 to the photo sensitive material 6 and to clean 
the dirt of the transfer roller 10. 

The operation of the high voltage unit 26 and 
the APC operation of the semiconductor laser LD in 
the abnormal feeding state of the recording paper 
P in the image forming apparatus according to the 
invention will now be described with reference to 
Fig. 5. 

Fig. 5 is a timing chart for explaining the image 
sequence timing in the abnormal paper feeding 
state in the image forming apparatus according to 
the invention. The same components as those 
shown in Fig. 4 are designated by the same refer- 



ence numerals. 

As will be understood from the diagram, in the 
case where the recording paper P has reached the 
paper feed sensor 5 after the elapse of time t/ (< 

5 ts + U) after the start of the feeding operation of 
the recording paper P by setting the solenoid sig- 
nal PFDRV to the H level, namely, within a period 
of time (t3 + U) when the semiconductor laser LD 
is forcedly lit on for the laser APC, that is, in the 

to case where it is determined that even if the control- 
ler 18 sent the video signal VIDEO synchronously 
with the front edge of the paper, the laser APC 
overlaps and the norma! printing cannot be ex- 
ecuted, the CPU 19 informs the occurrence of a 

75 defective paper feed and conveyance to the con- 
troller 18 via a communication line (not shown). 
Further, the CPU 19 stops the transmission of the 
image write timing signal TOP in the sub scanning 
direction as a sync signal in the sub scanning 

20 direction. Thus, the controller 18 stops the trans- 
mission of the video signal VIDEO. 

As mentioned above, in the case where the 
recording paper P on the paper feed tray 1 was put 
in a state in which it is projected to the front side 

25 than a predetermined position, the front edges of 
the fed recording paper P and the image cannot be 
matched. Therefore, a check is made to see if the 
fed recording paper P can be printed or not within 
a period of time from the start of the feeding 

30 operation of the recording paper P until the record- 
ing paper P reaches the paper feed sensor 5. If the 
recording paper P cannot be printed, an error is 
indicated to the controller 18, thereby stopping the 
transmission of the image write timing signal TOP 

35 in the sub scanning direction as a sync signal in 
the sub scanning direction. 

Therefore, the synchronization matching in the 
sub scanning direction with the latent image for- 
ming means for forming a latent image or the like 

40 can be executed by the arrival presence/absence 
sensing state of the recording paper P of the 
sensor mechanism which is extremely simpler than 
the sub scanning direction processing by the con- 
ventional resist roller mechanism. 

45 Fig. 6 is a timing chart for explaining the image 

sequence timing in another abnormal paper feeding, 
state in the image forming apparatus according to 
the invention. 

Explanation will now be practically made 

50 hereinbelow with reference to the timing chart 
shown in Rg. 6. 

As will be understood from the diagram, in the 
case where the recording paper P has reached the 
paper feed sensor 5 after the elapse of time ti (< 

55 t3 + t4) from the start of the feeding operation of 
the recording paper P by setting the solenoid sig- 
nal PFDRV to the H level, that is, within a period of 
time (t3 + U) when the semiconductor laser LD is 
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forcedly lit on for the laser APC, the CPU 19 
Informs the occurrence of a defective paper feed 
and conveyance to the controller 18 and stops the 
transmission of the image write timing signal TOP 
in the sub scanning direction. Further, synchro- 
nously with the front edge of the recording paper 
P, the mask signal TOPER is maintained in the H 
level state and masking state of the video signal 
VIDEO is held by the gate circuit 20. On the other 
hand, even after completion of the laser APC, the 
development signal is held in the L level state and 
the high voltage is not applied to the developing 
roller 9, thereby preventing that the toner image is 
developed on the photo sensitive material 6. 

As mentioned above, after the CPU 19 de- 
tected the defective paper feed and conveyance by 
monitoring the conveying state of the recording 
paper P, the masking state of the video signal 
VIDEO is maintained and the supply of the high 
voltage to the developing roller 9 is stopped. 
Therefore, even if there occurs a situation such that 
the controller 18 erroneously transmitted the video 
signal VIDEO after the defective paper feed and 
conveyance had been detected, it is possible to 
prevent that an electrostatic latent image is formed 
on the photo sensitive material 6. A dirt around the 
photo sensitive material 6 can be preliminarily 
avoided and an unnecessary toner consumption 
can be suppressed. 

The embodiment has been described with re- 
spect to the case where when the recording paper 
P has reached the paper feed sensor 5 within a 
period of time (t3 + U) from the start of the 
feeding operation of the recording paper P by 
setting the solenoid signal PFDRV to the H level 
until the forced light-on of the semiconductor laser 
LD for the laser APC, the CPU 19 informs the 
defective paper feed and conveyance to the con- 
troller 18 and stops the transmission of the image 
write timing signal TOP in the sub scanning direc- 
tion. However, if the driving of tie paper feed roller 
2 is stopped by the detection of the defective 
paper feed and conveyance, the fed recording pa- 
per P remains in the apparatus. Therefore, to avoid 
such a paper jam, the following control is executed. 

That is, after the recording paper P was fed by 
the paper feed roller 2 by the CPU 19, while the 
latent image forming means, developing roller 9. 
and transfer roller 1 0 are executing the initialization 
at predetermined timings, the CPU 19 stops the 
execution of the image forming processing by 
monitoring a transmitting state of the image write 
timing signal TOP in the sub scanning direction 
from the sync signal generating means. After the 
execution of the image forming processing was 
stopped, the discharging means (in the embodi- 
ment, the conveying driving system of the record- 
ing paper P) automatically discharges the recording 
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paper P which was fed to the paper feed roller 2, 
thereby avoiding the occurrence of the jam of the 
recording medium. 

Practically speaking, in the case where the 

5 defective paper feed and conveyance as men- 
tioned above occurred, the CPU 19 also continu- 
ously drives the conveying system of the recording 
paper P without stopping it even after the CPU 19 
informed the occurrence of the defective paper 

io feed and conveyance to the controller 18. The CPU 
19 checks a predetermined jam detecting se- 
quence, for instance, a period of time from the time 
point when the front edge of the paper was de- 
tected by the paper feed sensor 5 until the rear 

75 edge of the paper passes through the sensor 5. If 
the recording paper P was discharged onto the 
discharge tray 12 without causing any paper jam, 
the erd of the paper conveyance is informed to the 
controller 18. 

20 After the completion of the paper conveyance 

was informed from the CPU 19 to the controller 18, 
' the controller 18 requests the CPU 19 to eliminate 
the erroneous state due to the defective paper feed 
and conveyance. Thereafter, by again outputting a 

25 start command of the printing operation to the CPU 
19, the printing operation is restarted. 

As mentioned above, when the defective paper 
feed and conveyance occurred, by automatically 
discharging the recording paper P, the apparatus 

30 can be set into the next image forming processing 
state without executing the jam eliminating pro- 
cessing by the operation by the operator. 

Fig. 7 is a flowchart for explaining an example 
of the image forming sequence in the image for- 

35 ming apparatus according to the invention. Refer- 
ence numerals (1) to (11) show processing steps. 

First, each section is initialized (1). The sole- 
noid signal PFDRV is set to the H level and the 
paper feed solenoid is driven (2). The feeding 

40 operation of the recording paper P is started. 

Then, the light adjustment (APC) is started (3). 
A check is made to see if the time {U + U) has 
elapsed or not (4). If NO, a check is made to see if 
the paper feed sensor 5 has detected the recording 

45 paper P or not (5). If YES, that is. if the image 
matching in the sub scanning direction is impos- 
sible, the foregoing error processing is executed 
(6). A discharge processing of the fed recording 
paper P is executed (7) and the processing routine 

so is returned. 

On the other hand, if YES in step (4), a check 
is made to see if the paper feed sensor 5 has 
detected the recording paper P or not (8). If the 
sensor 5 has detected the paper, the image write 

55 timing signal TOP in the sub scanning direction is 
set to the H level and the mask signal TOPER is 
set to the L level (9). The image forming process- 
ing is started (10). 
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Then, the discharge processing to discharge 
the recording paper P on which the electrostatic 
latent image formed on the photo sensitive material 
6 had been developed and the image was trans- 
ferred and fixed is executed (11) and the process- 
ing routine is returned. 

As described above, according to the invention, 
there are provided: feeding means for feeding a 
recording medium to a transfer position at a pre- 
determined speed; paper sensing means for sens- 
ing whether the recording medium fed from the 
feeding means has reached a predetermined up- 
stream position or not than a transfer position 
which can satisfy the relation such that a moving 
distance of the recording medium is equal to or 
longer than a moving distance from a latent image 
forming position on the photo sensitive material to 
the transfer position; sync signal generating means 
for generating an image write timing signal in the 
sub scanning direction to the photo sensitive ma- 
terial on the basis of the arrival state of the record- 
ing medium at the predetermined position which 
was detected by the paper sensing means; and 
control means for controlling the driving of the 
latent image forming means on the basis of the 
image write timing sig:al in the sub scanning direc- 
tion which is output from the sync signal generat- 
ing means. Therefore, different from the conven- 
tional complicated synchronization matching 
mechanism in the sub scanning direction, the syn- 
chronizing processing in the sub scanning direction 
can be performed from the feeding state of the fed 
recording medium. The synchronization matching 
in the sub scanning direction can be determined by 
the detection of the passing state of the predeter- 
mined position of the recording medium which is 
conveyed without stopping the synchronization 
matching in the sub scanning direction. Thus, the 
remarkable improvement of the throughput can be 
expected as compared with the conventional one. 

On the other hand, there are provided: initializ- 
ing means for initializing the latent image forming 
means, developing means, and transfer means at 
predetermined timings after the recording medium 
was fed by the feeding means; stopping means for 
stopping the execution of the image forming pro- 
cessing while checking the transmitting state of the 
image write timing signal in the sub scanning direc- 
tion from the sync signal generating means during 
the initializing processing by the initializing means; 
and discharging means for automatically discharg- 
ing the recording medium fed to the feeding means 
after the execution of the image forming processing 
was stopped by the stopping means. Therefore, 
even if a defective paper feeding state of the fed 
recording medium occurred, the fed recording me- 
dium can be automatically discharged for prepara- 
tion of the next image formation. Therefore, there 



are obtained excellent advantages such that the 
jam eliminating processing due to the deviation of 
the synchronizing timings is reduced, the image 
forming processing to the recording medium which 
5 is fed next can be efficiently restarted, and the like. 
The present invention is not limited to the 
foregoing embodiments but many modifications 
and variations are possible within the spirit and 
scope of the appended claims of the invention. 



Claims 

1 . A recording apparatus comprising: 

15 a recording unit which is structured for recording 
information onto a recording medium; 
a feeder which is structured for feeding the record- 
ing medium to the recording unit; 
a detector which is provided between the recording 

20 unit and the feeder and is structured for detecting 
the recording medium being fed; and 
a controller which is structured for inhibiting the 
recording operation of the recording unit when the 
detector detects the recording medium before the 

25 elapse of a predetermined period of time from the 
start of the feeding operation of the feeder. 

2. An apparatus according to claim 1 , further com- 
prising image information generator which is struc- 
tured for generating image information, 

30 and wherein when the recording medium was de- 
tected by detector before the elapse of the pre- 
determined period of time from the start of the 
feeding operation of the feeder, the controller in- 
forms the fact that the recording operation is im- 

35 possible to the image information generator. 

3. An apparatus according to claim 1 , further com- 
prising image information generator which is struc- 
tured for generating image information. 

and wherein when the recording medium was de- 
40 tected by the detector after the elapse of the 
predetermined period of time from the start of the 
feeding operation of the feeder, the controller out- 
puts a sync signal to the image information gener- 
ator, and the image information generator transmits 
45 image information to the recording unit synchro- 
nously with the sync signal, 
and wherein when the recording medium was de- 
tected by the detector before the elapse of the 
predetermined period of time from the start of the 
so feeding operation of the feeder, the controller does 
not outputs the sync signal. 

4. An apparatus according to claim 1, further com- 
prising a discharger for discharging the recording 
medium on which the information was recorded by 

55 the recording unit, 

and wherein when the recording medium was de- 
tected by the detector before the elapse of the 
predetermined period of time from the start of the 
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feeding operation of the feeder, the controller al- 
lows the discharger to discharge the recording me- 
dium without recording any information onto the 
recording medium which was fed by the feeder. 

5. An apparatus according to claim 4, wherein 
when the recordirg medium was discharged by the 
discharger without recording any information onto 
the recording medium which had been fed by the 
feeder, the controller instructs to feed a new re- 
cording medium in order to record the information 
which could not be recorded. 

6. An apparatus according to claim 2, wherein 
when the fed recording medium was detected by 
the detector before the elapse of the predeter- 
mined period of time from the start of the feeding 
operation of the feeder, the controller transmits an 
inhibition signal to inhibit the recording operation 
irrespective of the presence or absence of the 
transmission of the image information to the re- 
cording unit. 

7. An apparatus according to claim 1, wherein the 
recording unit includes: 

a photo sensitive material which is rotated at a 
predetermined rotational speed; 
a beam generator for generating a beam which was 
modulated on the basis of the information in order 
to form an electrostatic latent image onto the photo 
sensitive material; 

a developing unit for developing the electrostatic 
latent image formed on the photo sensitive material 
and forming a toner image; and 
a transfer unit for transferring the toner image 
formed on the photo sensitive material onto the 
recording medium which is fed by the feeder. 

8. An apparatus according to claim 7, wherein the 
detector is arranged at a position such as to satisfy 
a relation of 1 2 £ ti between a moving distance ti 
on the surface of the photo sensitive material from 
an exposing position on the photo sensitive ma- 
terial by the beam until a position where the toner 
image is transferred by the transfer unit and a 
moving distance I2 of the recording medium from 
the detector until the position where the toner im- 
age is transferred by the transfer unit 

9. An apparatus according to claim 7. further com- 
prising a beam detector for detecting a light 
amount of the beam generated from the beam 
generator, 

and wherein the controller controls the light amount 
of the beam generator on the basis of a detection 
signal of the beam detector. 

10. An apparatus according to claim 7, wherein 
when the recording medium was detected before 
the elapse of the predetermined period of time 
from the start of the feeding operation of the feed- 
er, the controller does not start the actuation of the 
developing unit. 

1 1 . A recording apparatus for recording information 



onto a recording medium utilising a scanning re- 
cording process having a sub-scanning direction, 
having a sheet feed means for feeding the medium 
to be recorded, in which the synchronisation be- 
5 tween feeding and recording in the sub-scanning 
direction is performed responsive to the feeding 
state of the fed recording medium. 

12. Apparatus according to claim 11 in which the 
feeding state is determined by the detection of the 

10 passing state of a predetermined portion of the 
recording medium. 

13. A method of synchronisation in the sub-scan- 
ning direction of a scanning recording apparatus, 
arranged to record upon a fed recording medium, 

75 in which the synchronisation is performed without 
stopping the recording medium feed. 

14. A recording apparatus for recording information 
onto a sheet fed recording medium, having means 
for detecting an error condition, and means for 

20 discharging the sheet associated with the error, 
and feeding a new sheet for recording without 
manual intervention. 

15. A recording apparatus for recording information 
onto a sheet fed recording medium, including dis- 

25 charging means for discharging a sheet of the 
medium, and controlling means for causing the 
discharge of a said sheet in response to a detected 
feed error, the controlling means being arranged to 
cause a further sheet to be fed, and to prevent 

30 recording until the further sheet is fed. 
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